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given by:
where V 0 is the difference between the Schottky barrier height and the sum cf the AiGaAs/GaAs band offset, ctd the potential drop across the doped AIGaAs layer due to the ionized donors. The function f(n s ) may be written as: f(n s ) = (qi E) (d + a) (NaW + n.) + CO(NaW + ns)2/3 + (kT/q)ln(exp(ns/ne) -1) (2) where C. is a function of the Planck constant, the carrier effective mass, the elemental charge, and the permittivity of AIGaAs and GaAs, assumed identical.
C O is equal to -1.7 x 10 -9 V-cm 4 / 3 . Similarly, the charge density nc is a function of physical constants and the effective mass of the carriers and is equal to -8.4 x 1011 cm 2 .
In the charge control model, I-V characteristics are determined by substituting V -Vc(x) for V in Eq. (1), inverting the result, by using Eq. (2), to find n. as a function of Vc(x). Then, the current is calculated by substituting tLe rcs,1lt for n,(x) in terms of V and Vc (x) into the relationship for the current at position x in the chnei [I(x) q'n (x)dVc (x)/dx; where P is the mobility], and integrating over the channel length 5 . 
P-I
However, there is a region in channel charge density over which neither, tho subthreshold nor the saturation approximations apply. Because the integration for the current is performed over the voltage in the channel as well as over the channel length, an approximation which is continuous in the voltage may be inverted to explicitly determine the channel charge in terms of the channel voltage, and reasonable approximates of f(n s ) over the region must be determined.
To this end we have derived a piecewise approximation for f(n s )
over this region which allows inversion of Eq. (1).
Using this piecewise approximation, the charge control model may be used 
N a ' = Na + a a 0 (3b) N a is the pre-irradiation acceptor density, Nd is the pre-irradition donor density, ad is the carrier, removal rate, aa is the acceptor introduction rate, and is the neutron fluence. The effects of neutrons on mobility may be atc';ntcd fct by an expression of the form:
where Vf and i are the post-and pre-irradiation mobilities, respectively, and K is the neutron mobility damage constant. Using Eqs. (3a), (3b), and Fluence. The solid line is a linear fit to the data. The dotted line represents the theoretical results using the triangular-well, one-subband, depletion layer model. This model has been extended to describe 1-V characteristics from subthreshold through saturation and includes neutron degradation due to carrier removal and aceptor introduction. As the neutron fluence increases so does the resistance (the soid lines are parabolic fits to data included to guide the eye). We expect, therefore, the theoretical curves in Figures 1 and 2 to show more degradation, due to the increased resistance, particularly at the higher fluences.
Therefore, the data may be simulated using a lower acceptor introduction rate, which is more in keeping with the value of 0.5 cm -1 cited in the literature.
Also, pre-irradiation theoretical I-V characteristics will improve. 
LABORATORY OPERATIONS
The Aerospace Corporation functions as an "architect-engineer" for national security projects, specializing in advanced military space systems. Providing research support, ,he corporation's Laboratory Operations conducts experimental and theoretical investigations that focus on the application of scientific and technical advances to such systems. Vital to the sucess of these investigations is the technical staff's wide-ranging expertise and its ability to stay current with new developmerts. This expertise is enhanced by a research program aimed at dealing with the many problems associated with rapidly evolving space systems. Contributing their capabilities to the research effort are these individual laboratories:
Aerophysics Laboratory: Launch vehicle and reentry fluid mechanics, heat transfer and flight dynamics; chemical and electric propulsion, propellant chemistry, chemical dynamics, environmental chemistry, trace detecti.n; spacecraft structural mechanics, contamination, thermal and structural control; high temperature thermomechanics, gas kinetics and radiation; cw and pulsed chemical and excimer laser development, including chemical kinetics, spectroscopy, optical resonators, beam control, atmospheric propagation, laser effects and countermeasures.
Chemistry and Physics Laboratory: Atmospheric chemical reactions, atmospheric optics, light scattering, state-specific chemical reactions and radiative signatures of missile plumes, sensor out-of-field-of-view rejection, applied laser spectroscopy, laser chemistry, laser optoelectronics, solar cell physics, battery electrochemistry, space vacuum and radiation effects on materials, lubrication and surface phenomena, thermionic emission, photosensitive materials and detectors, atomic frequency standards, and environmental chemistry.
Electronics Research Laboratory: Micrceleutronics, solid-state device physics, compound semiconductors, radiation hardening; electro-optics, quantum electronics, solid-state lasers, optical propagation and communications; microwave semiconductor devices, microwas'e/millimeter wave measurements, diagnostics and radiometry, microwave/millimeter wave thermionic devices; atomic time and frequency standards; antennas, rf systems, electromagnetic propagation phenomena, space communication systems.
Materials Sciences Laboratory: Development of new materials: metals, alloys, ceramics, polymers and their composites, and new forms of carbon; nondestructive evaluation, component failure analysis and reliability; fracture mechanics and stress corrosion; analysis and evaluation of materials at cryogenic and elevated temperatures as well as in space and enemy-induced environments.
Space Sciences Laboratory: Magnetospheric, auroral and cosmic ray physics, wave-particle interactions, magnetospheric plasma waves; atmospheric and ionospheric physics, density and composition of the upper atmosphere, remote sensing using atmospheric radiation; solar physics, infrared astronomy, infrared signature analysis; effects of solar activity, n agnetic storms and nuclear explosions on the earth's atmosphere, ionosphere and magnetosphere; effects of electromagnetic and particulate radiations on space systems; space instrumentation.
